Since 2001 substantial resources have been allocated to the reproductive, maternal, newborn and child health sector (RMNCH) in Pakistan. Many new programmes have been started and coverage of some existing programmes has been extended to un-served and rural areas. Despite these efforts the Millennium Development Goals (MDGs) 4 and 5 were not achieved . Maternal Mortality Ratio was reduced to 170 per 100 000 live births (target 100) by 2013 at an annual reduction rate of 3. 6% (1990-2013). Against the target of 46 per 1000 live births, the Under Five Mortality Rate was reduced to 81 per 1000 live births by 2015 at an annual reduction rate of 2. 1% (1990-2015). We evaluated the comparative expenditures for the RMNCH sector and analysed impact of public expenditures on the use of the public facilities for the RMNCH services. Expenditure on RMNCH increased by 181% (2000-10), reaching PKR 628.79 billion (US$9.67 billion). The Share of the RMNCH expenditure in the total health expenditure increased from 16 to 21% (2005-10). The share of official development assistance for the RMNCH increased from 36 to 51% . Equity was modestly achieved with a greater proportion of the poor using public facilities for the childhood diarrhoea (Concentration Index À0.06 in 2001-02 to À 0.11 in 2010-11) and reduction in the proportion of the rich using the public health facilities for institutional births (Concentration Index 0.30 in 2001-02 to 0.25 in 2010-11). Overall the RMNCH disease control programmes focused on vertical primary health approach and targeted the district health system in the un-served areas. Our findings confirm that diseconomies of scale, donor dependence and supply side perspective could only result in a modest progress towards achieving the MDGs. We call for urgent attention of the policy makers for the integration of the vertical and the routine primary health care and reliance on indigenous sustainable healthcare financing. We also recommend acknowledging economic perspective on health policy and health programmes.
Introduction
With the end of the Millennium Development Goals (MDGs) many countries have evaluated financial progress related to MDGs 4 and 5. These assessments conform to the recommendations of the Commission on Information and Accountability for Women's and Children's Health (World Health Organization 2012) which emphasized the need for stakeholders to improve the tracking of the resources for women and child health.
Pakistan was a signatory to the MDGs at the Global Summit in the year 2000. Since the inception of the MDGs the Government of Pakistan (GOP) has focused on improving the health of the poorest and the most vulnerable groups in the country, especially women and children (Siddiqi et al. 2004) . In an effort to align health policy with MDGs 4 and 5, the GOP enacted a new health policy in 2001 (Ministry of Health 2001). A 10-point agenda set in this policy included strategies to address inadequacies in the district level health facilities and in the human resources, promote equity in access to health services and allocation of resources to improve the control of infectious diseases (Ministry of Health 2001). Maternal and child health objectives were strongly embedded in the above features and further reinforced through strategies on strengthening of community outreach programmes for health education, nutrition, promotion of family planning and vaccination. This policy continued till 2010 when a new health policy was drafted emphasizing universal health coverage (Khan et al. 2012; Bhutta et al. 2013; Nishtar et al. 2013) . The health policy of 2001 facilitated enhanced resources from the government and the bilateral and the multilateral development partners to the disease control programmes (DCPs). With enhanced resources, the coverage of the existing DCPs was expanded to other parts of the country such as the 'National Programme for Family Planning and Primary Healthcare' (NPFP&PHC) (Ministry of Health 2003) . Some additional DCPs were initiated with an explicit focus on the maternal and child health, including the 'Maternal, Neonatal and Child Health (MNCH) Project' (Ministry of Health 2006) .
Despite strategic importance to the reproductive, maternal, newborn and child health (RMNCH) sector, the progress on key indicators of the MDGs is far less than expected (Requejo et al. 2015) . Pakistan did not meet the targets of the MDGs 4 and 5 in the given time frame . Against the target of 100 per 100 000 live births, the Maternal Mortality Ratio was reduced to 170 per 100 000 live births in 2013 at an annual reduction rate of 3. 6% (1990-2013) .Under-five Mortality Rate was reduced to 81 per 1000 live births in 2015 against the target of 46 per 1000 live births at an annual reduction rate of 2. 1% (1990-2015) (Requejo et al. 2015) .
In addition to the contribution of the economic growth and the social determinants of health, progress on health outcomes can be causally interrelated to enhanced public spending for RMNCH, improved quality and access to the public health facilities and improved health seeking by the target populations. Slow progress on the MDGs thus requires review of the claims of enhanced resources to the RMNCH and their benefits to the target population.
Steps such as tracking the flow of the financial resources provide valuable insight for planning and implementation of the health programmes in developing countries (Powell-Jackson and Mills 2007) . It determines how resource were raised, distributed and spent within the health sector (Powell-Jackson et al. 2006) .
There are relatively few health expenditure tracking and financing reviews from Pakistan and those that existed were limited in scope and were not specific for RMNCH. For example, maternal and child health classification in National Health Accounts (NHAs) of Pakistan We find an expenditure review of the health and the education sectors in the Khyber Pakhtunkhwa province in 2013. This review mainly reproduced provincial data of NHAs and provincial figures on health seeking from social and health surveys: thus suffers similar limitations to the health accounts of Pakistan discussed earlier (World Bank 2013) .
A few scattered individual efforts on the health expenditure tracking were found limited in scope, e.g. Mohammad et al. (2007) tracked development expenditure by the federal government on vertical public health programmes (Mohammad et al. 2007) . A report on public expenditures on health could not capture health expenditure by the provincial governments (Technical Resource Facility 2012) . Unlike Bangladesh and Sri Lanka we could not find scientific or gray literature on disease-specific expenditure tracking from Pakistan. This probably reflects limited expertise and lack of interest in applying health economics methods and approaches to health policy analysis.
We undertook a comprehensive analysis of resource allocation of the RMNCH programmes in Pakistan. We further analysed equity of RMNCH programmes implemented from inception of the health policy in 2001 till 2010. We attempt to answer following research questions.
How much of the total health expenditure (THE) has been devoted to the RMNCH sector?
Has the use of public facilities for RMNCH services been increased by the poor?
This study is part of the Countdown-to-2015 (Countdown 2015) series of country case studies aimed at describing and explaining trends in RMNCH expenditure at the country level (Requejo et al. 2015) .
Methods
We used multiple sources of the data for our analysis. In Table 5 we provide list of the data sources and their use in the components of
Key Messages
• Pakistan could not achieve targets of Millennium Development Goal 4 and 5 albeit expenditure on reproductive, maternal, newborn and child health sector (RMNCH) sector increased by 181% over 2000-10.
• RMNCH policy focused on vertical primary healthcare, strengthening district health system and reaching un-served and rural areas.
• RMNCH programmes were provided substantial resources. But these programmes suffered management challenges and dis-economies of scale.
• Use of public facilities for RMNCH services has remained low. Institutional births and post natal care at public facilities were pro-rich with meager improvement over the years.
our analysis. In the following section, we explain the methods we applied to answer the research questions. How much of the THE has been devoted to the RMNCH sector?
Definition of RMNCH expenditure
We adopted the definition of the RMNCH expenditure provided by the Countdown 2015 group (Powell-Jackson et al. 2006) . The scope of the RMNCH expenditure in our analysis included expenditure on health promotion and preventive services to mothers and their families; immunization services to the mothers and the under five children; provision of services for antenatal care, institutional births, postnatal care and all types of family planning services; treatment of the childhood diarrhoea, malaria and tuberculosis and management of the sexually transmitted diseases such as HIV/AIDs, hepatitis B and C. Expenditure by the public sector, out-of-pocket health (OOP) payments by the households and the official development assistance (ODA) to health sector constitute over 90% of the THE in Pakistan (GOP 2008-12) . We tracked the RMNCH expenditure by these three sources for the period 2000-10. All expenditures are reported in PKR 2010 constant prices.
Public expenditure
Public expenditure on the health sector has two broad categories, development expenditure and recurrent expenditure. Development expenditure is the expenditure of the public sector development programme: which comprised new initiatives of the government. Expenditure on the management of the existing health facilities and expenditure on the salaries of the permanent employees is included in the recurrent expenditure: that is provision of routine curative services at public facilities. We estimated share of the RMNCH expenditure in the public expenditure of these two categories.
The most reliable source of information of the public expenditure is the data of the appropriation accounts of the Controller General of Accounts of Pakistan. Due to limitation on the classification and the levels of detail in the appropriation accounts, we could only use this data to extract share of the RMNCH expenditure in the development expenditure. To estimate the RMNCH share in recurrent expenditure we used different data sources (Table 1) and methods. We explain the methods to estimate the share of the RMNCH in the recurrent expenditure and the Public Sector Development Plan (PSDP) expenditure below.
Share of RMNCH in development expenditure: from the review of the appropriation accounts data we find that all DCPs were financed through the PSDP. From the data of the appropriation accounts we could only find the yearly expenditure as an aggregate number for each DCP. No further breakup of the expenditure was available in the appropriation accounts.
We reviewed the functions and the activities envisaged in the programme plans of the DCPs to determine whether the programme focus is explicitly on RMNCH? We included all expenditure of a programme if the programme focus was explicitly RMNCH. We determine the proportion of the RMNCH in the total expenditure of DCPs if the programme focus was implicitly on the RMNCH (Table 1) . Share of the RMNCH expenditure in the public expenditure on the provision of the routine curative care services: public expenditure on the routine RMNCH curative services was estimated with the methods of benefit incidence analysis. In Benefit incidence analysis the population level data on the use of public services is multiplied by the unit cost of the respective services (O'Donnell and Wagstaff 2008) . We obtained use of public services data, estimated unit cost and multiplied both to estimate the share of RMNCH in the public expenditure on the provision of the routine RMNCH curative services.
We obtained population weighted use of public facilities from Pakistan Social and Living Standard Measurement Survey (PSLM) datasets (Table 5) for antenatal care, institutional births, postnatal care and treatment of childhood diarrhoea, malaria and tuberculosis (Pakistan Bureau of Statistics 2002-11). In the remaining part of this article we will refer to these services as RMNCH services. Data for the missing years were interpolated using the methods recommended by the World Health Organization (WHO 2003) .
Due to limitations on data and resources we excluded complication in the provision of RMNCH services. We assumed standard treatment for the RMNCH curative services except the institutional births. Institutional births were assumed to be normal vaginal deliveries in 80% of cases. We assumed that in public facilities the remaining 20% of the institutional births were assisted vaginal deliveries (14%) and caesarean sections (6%). These assumptions were consistent with findings on the patterns of institutional births in South Asian, African and Latin American countries (Pasha et al. 2015) .
The unit cost of the RMNCH curative services at the public facilities was not readily available in the published scientific and grey literature. We used micro-costing techniques (Drummond 2005) to estimate the unit cost of the RMNCH services. Microcosting is an appropriate method to generate the aggregate cost of the health care system for a specific service (Chapko et al. 2009 ). First we determined use of the resources for the provision of the RMNCH services and second we applied monetary valuation to the resource use. An expert panel was formed to determine the actual resource use for the RMNCH services.
2 Expert panel reviewed clinical practice guidelines (Ministry of Health 2005 , 2007a ,b, 2010 and used two round Delphi methods to determine use of building space, equipment, medicines, operational resources and time spent by the medical personnel. The estimated use of resources was converted to the costs by applying staff salaries, capital cost of buildings, costs of equipment, operational expenses and trade prices of the medicine used for the RMNCH services at the public facilities. All costs were estimated in 2010 constant prices. The methods and the findings of the costing exercise would be published separately.
OOP health payments
Household OOP health payments were reported in the annual expenditure module of the Household Integrated Economic Survey (HIESs) ( Table 5 ). Information on the types of the health service that were availed in exchange of the OOP health payments was not available in HIESs. The PSLM surveys contained data on the use of the health facilities for the RMNCH services. Historically HIESs have been conducted on a subsample of the PSLM surveys (Pakistan Bureau of Statistics 1998 Statistics -2010 . Although the OOP health payments and the use of the health facilities were reported separately: but referred to the behavior of the same household during the same period. We assumed causality between the OOP health payments and the use of the public facilities for RMNCH service in case a household has reported both. We merged the HIESs and the PSLMs data at the household level for those households that had reported both (Table 5) . We predicted the share of the household OOP health payments that was explained by the use of the public facilities for the RMNCH services by the methods of ordinary least square multiple linear regressions. We assumed that household uses of RMNCH services were independent predictors of household OOP health payments. Due to the skewed distribution we used natural log transformation of the OOP health payments.
We obtained the share of the predicted OOP RMNCH payments in total OOP health payments for the years 2000-10. Missing years data were interpolated using the methods recommended by the WHO (2003) . We obtained national level aggregate estimates of RMNCH OOP payment by applying the predicted proportion of the RMNCH in total OOP health payments to the national estimates of the OOP health payments in Pakistan by the World Health Organization, Global health expenditure database.
Official development assistance
We extracted data of the RMNCH ODA to Pakistan from the Countdown-to-15 database (Arregoces et al. 2012; Hsu et al. 2012) . ODA data were reported by two types, the child health expenditure and the reproductive health expenditure. We estimated the share of the child health and the reproductive health in the total RMNCH ODA. We estimated the share of the RMNCH ODA in the total ODA to Pakistan. To understand the priorities of development partners we compared the RMNCH expenditure trends of Pakistan with trends from other countries.
We estimated the effects of public investment on equity of the use of the public facilities. We assumed that substantial input to the public 
Results

Health care financing trends
The overall trends of healthcare financing confirmed that Pakistan has been falling short of the targets on equitable healthcare financing (Etienne et al. 2010) . High share of the OOP health payments in THE has remained a constant challenge (Table 2 ). In the following section we provide answers to our research questions.
How much of the THE in Pakistan has been devoted to the RMNCH sector?
Over 10 The share of public expenditure on the RMNCH sector was on the average 25% of the public expenditure on health (2000-10). The share of the public RMNCH expenditure in the total public expenditure on health has been declined from 26 to 14% in the same period (Figure 1) . During our review we find that ODA has been under-reported in NHAs of Pakistan. We find that estimates of ODA reported in NHAs are lower than Countdown-to-15 data (Arregoces et al. 2012; Hsu et al. 2012) . For example in NHAs 2009-10, total ODA for health was Pak Rupees (PKRs) 9565 million (GOP 2008-12) while in Hsu and Pitt et al. (2012) Has the use of public facilities for RMNCH services been increased by the poor?
Despite substantial inputs, use of the public facilities has slightly increased over the years. From 2000 to 2010, use of public facilities has only slightly been increased, that is antenatal care (3% points), institutional births (3% points), postnatal care (4% points) and childhood diarrhoea (15% points). In terms of equity in the use of the public facilities we find some improvement. Concentration index for seeking care at the public facilities for the childhood diarrhoea has significantly been inclined towards the poor. In case of institutional births and postnatal care the situation was pro-rich but with a slight decline in these proportions over the years 2000-10 (Table 4) (Table 4) .
Discussion
The overall healthcare financing situation in Pakistan has been similar to many low-and middle-income countries (Afnan-Holmes et al. 2015) . High reliance on OOP health payment has remained a challenge to equitable healthcare financing. Due to OOP health payments in Pakistan, 3.5% points (pre-payment poverty headcount 24.6%, post-payment poverty headcount 28.2%) or 5.2 million people were dragged into poverty (at poverty line US$1.25) in 2004-05 (Malik 2015) .
Over the years the RMNCH financing has improved due to continued investments by the GOP and the development partners. Total expenditure on the RMNCH has increased by 181% from 2000 to 2010. This increase was similar to the trends in the MNCH expenditure in Tanzania (164%) between 2004 and 2102, but lower than Ethiopia (202% between 2005 and and Peru 273% between 2004 and 2012) (Mann et al. 2016) .
The ODA to the RMNCH sector was substantial over 2003-10 especially for the child health component (71.8% of RMNCH ODA). This trend was similar to Afghanistan (66-78%), Ethiopia (57-74%), Rwanda (66-78%) and Peru (40-83%) (Arregoces et al. 2012; Hsu et al. 2012) . Analysis is based on household assets index. *, **,*** refers to 1, 5 and 10% levels of statistical significance, respectively.
In Ethiopia, the RMCH expenditure in 2011 was 25% of THE. In the same year Tanzania spent 27% of THE on the reproductive and maternal health (RMH) (18% of THE) and the CH (9% of THE). In the South Asian context the RMNCH expenditure was 12%, 11% and 16% of the THE in Bangladesh (2007), Sri-Lanka (2000) and Afghanistan (2011), respectively (Rannan-Eliya et al. 2000 Mann et al. 2016) . However, progress on the MDG goals 4 and 5 was better in Afghanistan, Bangladesh, Sri Lanka and Ethiopia than in Pakistan. Although there were many reasons for better progress on the MDGs, resources tracking and healthcare financing analysis could have been a factor for better planning and efficient management, and better health outcomes in some regional countries such as Bangladesh and Sri Lanka. In Sri Lanka, the RMNCH expenditure tracking has been carried out since late 1990s (Rannan-Eliya et al. 2000) . Similarly the healthcare economics unit in the Ministry of Health of Bangladesh has been compiling the NHAs and the health expenditure reviews since 1994 (Malik 2009 ).
Decade long substantial investments in the RMNCH sector and the fact that Pakistan did not meet the MDGs 4 and 5 (Requejo et al. 2015) call for review of RMNCH policy and programmes. The major component of RMNCH investment was devoted to the DCPs. These programmes targeted their activities to strengthen districtbased healthcare system, reach the poor, rural and un-served population. We could not confirm substantial improvement in health seeking from public facilities nor did the overall trend of use public primary care services supports effectiveness of the investments in RMNCH sector (Table 4) . Successive rounds of the PSLM surveys confirmed that over 90% of the aggregate demand for healthcare services has been managed by the private sector and the public tertiary care (Pakistan Bureau of Statistics 2002-11) that are mostly located in urban areas. In order to improve equity in the use of public services, the government should revisit its strategies on management of district-based primary and secondary care: where access to health facilities by the poor is compromised due to physical unavailability of medical staff especially medical doctors and distance constraint in the far-flung rural areas.
Although evaluating the impact of the DCPs on improving use of the public facilities is beyond the scope of this review yet scientific and gray literature have highlighted many examples of inefficiencies and dis-economies of scale in management of DCPs. Although reviewing the financial performance of the DCPs over the years 2007-10, we find that yearly financial targets of the DCPs fell short by an average of 28%. Underutilized funds indicate incomplete physical activities that were rolled-on to next years at an escalated cost. Pasha et al. (2011) estimated that the cost of Expanded Programme on Immunization (EPI) and Family Planning Programme (FPP) was escalated by a factor of four over -11, respectively (Pasha et al. 2011 . Delayed releases effected timely disbursement of the salaries to the staff of the DCPs. This factor has been highlighted as sources of staff demotivation and attrition, which in-turn have hampered services delivery components of some of the DCPs (Mangrio et al. 2008; Ayub and Siddiqui 2013) .
The review of PFP&PHC highlighted improved health seeking in the intervention districts but pin-pointed several challenges in the governance and the management of the programme (Oxford Policy Management 2009; Wazir et al. 2013) . In mid-term review, the MNCH project was ranked partly successful and characterized with poor planning and weak management capacity of the health departments (Technical Resources Facility 2012) . The Asian Development Bank review ranked Reproductive Health Project (RHP) as unsuccessful and has mentioned Pakistan as one of the countries with high failure rate (Asian Development Bank 2010). Besides the socioeconomic and cultural aspects, gaps in the planning and the execution of the DCPs provide some clue to the slow progress on the MDGs. In retrospect the routine primary healthcare has faced critical challenges of stock-outs and staff turnovers (Sabih et al. 2010) . These factors were mostly overlooked in the resource allocation priority settings, where most of the resources were devoted to the DCPs.
Our analysis argues that the approach of vertical PHC in the shape of DCPs was reinforced by the bilateral and multilateral development partners. With limited resources the approach of focusing on cost effective interventions was a plausible option to accelerate progress to achieve MDGs. Though not-conclusive but our review indicates that not resource scarcity but quality of the health bureaucracy and good governance were the missing elements (Rajkumar and Swaroop 2008) in implementing the DCPs. Cost efficiency or equity were neither included in the objectives nor were tracked in reviews and completion reports of the DCPs. Other aspects such as the socio-economic and the behavioral determinants of health and challenges to the routine healthcare system have been overlooked in the health policy of 2001 (Khan et al. 2008 ) and the programmes emerged from this policy.
As of 2010 health sector has been devolved to the provinces under the 18th constitutional amendment. Federal units of the DCPs have been dissolved and role of the federal ministry has been curtailed to the health regulations and coordination. The provincial governments are independent to set their own priorities. As an immediate consequence the share of the provinces in public expenditure on health has significantly increased ( Table 2) . Provincial governments of Punjab and KPK have introduced management reforms. For example administrative integration of the RMNCH programmes is underway in both the provinces. Health insurance schemes for the people living below poverty line have been piloted in Punjab and KPK. More important task such as integration of the parallel service delivery models, structural reforms of the health system and equitable access to the health services are now responsibilities of the provincial governments.
The partial success of the vertical PHC model and the development assistance to Pakistan and elsewhere calls for low and middle income countries to rely on sustainable indigenous financing, integrate primary healthcare, strives for cost efficiency in management of resources and improve equity (Magnussen et al. 2004; De Maeseneer et al. 2008; Ekman et al. 2008; Walley et al. 2008) . Although strategizing health policy requires rigorous and holistic analysis yet few recommendations have emerged from our findings. In the situation emerging from devolution of health sector to the provinces, rapid economic growth and adopting sustainable development goals we recommend institutionalizing resource tracking, ensuring economy of scale in strategizing healthcare financing and promoting equity in access and health outcomes through stringent reforms. We have summarized our recommendations in Table 6 . We expect that these recommendations would aid efforts of the provinces to achieve the sustainable development goals and other health outcomes.
In the wake of paucity of the detailed health expenditure data we provide estimates of the RMNCH sector expenditure and equity analysis in the use of the public facilities for health services. We recommend that our findings should be interpreted with our limitations on the data and the methods. We could not add expenditure on important maternal and childhood illnesses e.g. childhood pneumonia, acute respiratory infections and pregnancy related complications. The public expenditure on the RMNCH related curative services excludes management cost of the ministry/departments of health.
Share of RMNCH in OOP payments is estimated indirectly. We could not provide details of the RMNCH OOP payments into the public and the private or RMNCH OOP payments on travelling and the unofficial payments: which are important component of health expenditure in mixed health systems of low-and middle-income countries (Ensor and Witter 2001; Ensor and Ronoh 2005) . Last we did avoid double counting but due to lack of detailed expenditure data this factor is not completely overruled.
Conclusions
Pakistan's progress towards the MDGs 4 and 5 has remained slow and the goals were not achieved. The vertical PHC approach could partly deliver the anticipated targets. While the overall healthcare financing picture in Pakistan showed little improvement, nevertheless RMNCH sector funding was substantial. However, it has faced multiple challenges: some innate problems of the vertical PHC and limited insight of the local health system and some acquired problems related to the poor planning and the weak management of the resources.
In the post-devolution situation and with the emergence of the sustainable development goals, we call for urgent attention of the policy makers for acknowledging economic perspective on health policy formulation and analysis. This would ensure timely remedial measures as has been witnessed in some regional countries. Table 6 . Recommendations Improve resource tracking in health sector by applying standard methodology of the health accounts and relevance to the health policy analysis Increase the share of the public in the THE with sustainable indigenous healthcare financing Attain economy-of-scale of the RMNCH programme by integrating the routine primary healthcare with vertical programmes Increase access and availability of the public health services for the poor and rural areas
